INTRODUCTION
Just over 10% of adolescents have clinically diagnosable mental health problems, of which conduct and emotional disorders are the most prevalent. 1 Prospective cohort studies have consistently shown that adolescent conduct problems are associated with a number of disadvantageous outcomes, including leaving school early, substance abuse, later crime and unemployment. [2] [3] [4] Likewise, emotional problems in adolescence predict poor longterm outcomes such as impaired personal relationships, educational underachievement and adult mental disorders. 5 Yet little is known about the parenting outcomes of individuals with a history of conduct and emotional problems. A large literature suggests that adult mental health problems are associated with a range of suboptimal parenting practices, such as hostility, higher rates of negative interactions, 6 fewer positive parent-infant interactions, 7 as well as the use of coercive discipline. 8 Childhood conduct problems appear to be stable over time and persist into adulthood, 9 but few studies have examined how these behaviours influence parenting practices in later life. One study found associations between increasing levels of childhood conduct problems and increased risk of physical punishment and lower levels of parental warmth and sensitivity. 10 The Medical Research Council National Survey of Health and Development (NSHD) offers a valuable opportunity to extend these findings to a larger populationbased cohort, where adult life chances in relation to childhood conduct and emotional problems have been investigated. 4 5 11 We examined links between these childhood mental health problems and subsequent parenting of the next generation of this cohort, hypothesising that adolescent conduct problems would be associated with fewer cognitively stimulating activities, less affection and greater use of coercive discipline, and that adolescent emotional problems would be associated with lower levels of parental interest and affection towards their first-born offspring.
METHODS

Data source
The NSHD initially consisted of 5362 children, all births to non-manual and agricultural workers plus a random sample of manual workers selected from all single births within marriage that occurred in England, Wales and Scotland during 1 week in March 1946. This cohort has been followed up 22 times since birth. In 1969, a second-generation survey was undertaken which included 1690 firstborn offspring (874 boys; 816 girls) who were born to male and female members of the NSHD cohort between 1965 and 1975. 12 For this survey, study members were interviewed by trained health visitors during home visits in the year their firstborn child turned 4 and 8 years. Information was collected on a range of social, demographic and parenting variables. Response rates for the secondgeneration survey were high, ranging from 94% when cohort members were aged 22 years to 100% when they were aged 27 years. This study predated the local ethic committees and therefore ethical consent was assumed by participation.
Measures
Adolescent mental health (age 13-15 years)
Identification of conduct and emotional problems was based on questionnaires completed by form teachers when study members were aged 13 and 15 years, using a forerunner of the Rutter A scale. 13 14 Items for conduct problems referred to unpunctuality, restlessness, truancy, daydreaming, indiscipline, disobedience and lying. Items for emotional problems referred to anxiety, timidity, fearfulness, diffidence and avoidance of attention. 15 Previous studies using this cohort have created 4 5 11 summary measures of these problems by deriving global measures for each from factor analysis, then dividing scores for these into absent, mild and severe based on established centile cuts. For conduct problems, these were 0-75%, 75-93% and 94% or higher, respectively; and for emotional problems these were 0-50%, 50-87% and 88% or higher, respectively. For both sets of problems, the centile cut for 'severe' was guided by epidemiological evidence to capture potentially clinically diagnosable disorders. 4 15 Parenting (age 19-29 years)
Parenting variables were collected when study members were aged 19-29 years and were based on questions asked of mothers (study members or wives of study members) during home visits when their first-born offspring were aged 4 and 8 years (table 1) . Summary measures were identified using confirmatory factor analysis (table 2) . Individual items were retained if they had a loading near or over 0.35 and the number of factors was based on those with eigenvalues greater than one. 16 At age 4, these factors were cognitive stimulation (data available for 94% of parent-offspring pairs) representing measures by parents to stimulate or teach their children, prior to starting formal education; and coercive discipline (94% available) representing parental use of threats and coercion to achieve desired behaviour. At age 8, the factors were intellectual environment (80% available) representing the reading culture in homes; and coercive discipline (79% available) representing parental use of threats and coercion to achieve desirable behaviour, as well as the frequency of inconsistent discipline. The questionnaire items identified by factor analysis were summed to create scores of 0-4 with higher scores representing higher levels for each behaviour. Three other questions asked of mothers that did not load strongly onto any of the factors were included: parental interest in school activities at age 8, based on teacher-parent meetings and discussions, ranging from 0 (no interest) to 4 (frequent parentteacher contacts) (81% available); aspiration at age 8, based on wishes that the child should progress to some form of further education (82% available), ranging from 0 (no aspiration) to 4 (aspiration for university education) and affection (100% available), based on mothers' reports of affection shown towards offspring by either the mother or the father at age 4 (yes=88%, no=12%) and age 8 (yes=69%, no=31%). The interviewer was less likely to ask certain question if the child was present in the room; this may account for some of the missing data.
Covariates
Social circumstances of origin can simultaneously influence risk of developing childhood mental health problems as well as parenting practices. Parental household social class was measured by the occupational social class of the fathers of study members, classified according to the British Registrar General system, and coded into professional, managerial and intermediate, skilled manual, semiskilled manual and unskilled. 17 Since fathers were mostly in continuous, paid employment while many of the mothers had given up work or were working part time, the fathers' social class was used as an indicator of the social circumstances of the spouse and offspring. Parental household social class was taken from mid-childhood (11 years) wherever possible or at age 4 or 15 years if this was unknown. If the social class of the fathers was unknown, that of the mothers was substituted if available. Adult social class was represented by the current or last Registrar General class of the husband when offspring were aged 4 years, or, if this was missing, age 8 years.
Childhood cognition correlates highly with childhood mental health problems 18 and may also influence parenting style. Cognition was measured by four tests at age 11 years: (i) a verbal and non-verbal test, where participants were asked to select an appropriate word or shape to complete 80 different series, yielding scores for Verbal Intelligence and Non-Verbal Intelligence; (ii) an arithmetic test comprising 50 addition, multiplication, subtraction and division sums; (iii) Word Reading and (iv) Vocabulary. 19 All scores for participants with a valid score for each test were standardised to give a mean of 0 and a SD of 1, summed to create a total score representing overall cognitive ability at 8 years, then restandardised. 20 Educational attainment may mediate any association between childhood mental health problems and subsequent parenting practices. The highest educational or training qualifications achieved by age 26 were classified by the Burnham scale and recoded into none; vocational only; ordinary level ('O' levels or equivalent); advanced ('A' levels or equivalent) or higher qualifications (degree or equivalent). 21 
Statistical methods
Linear regression examined the association between adolescent mental health and parenting practices (intellectual environment, cognitive stimulation, coercive discipline and parental involvement). Adolescent mental health variables were entered as categorical variables (none, mild and severe problems), with the first of these categories serving as the reference. These analyses were performed in two stages. First, conduct and emotional problems were adjusted for each other only, given the high degree of co-occurrence between these two sets of problems. 11 Second (Model 2), coefficients were adjusted for parent and offspring sex, adolescent cognition, social class and educational attainment to estimate the effects of alternative explanatory variables. ORs were calculated to measure associations between adolescent mental health and parental affection at ages 4 and 8 (yes/no) using the same two-step approach.
The present analysis is based on a sample of 1110 study members for whom there was complete information on both adolescent conduct and emotional problems and adult parenting outcomes. This sample represents 66% of the parent-offspring pairs. To examine the effects of missing data on the representativeness of the sample, the obtained sample of 1110 was compared with the remaining 580 study members on a range of sociodemographic measures. This analysis suggested that there were statistically significant ( p<0.05) tendencies for the obtained sample to under-represent children with lower cognitive capability scores at 11 years, as well as those with lower educational attainment and manual occupations in adulthood.
RESULTS
In the sample, 70 (6.3%) study members had severe conduct problems in adolescence, 183 (16.5%) had mild problems and 857 (77.2%) had no conduct problems. Just over 10% (121) of study members had severe emotional problems in adolescence, 414 (37.3%) had mild problems and 575 (51.8%) had no emotional problems. Table 3 summarises the descriptive characteristics of these three groups. Those with adolescent conduct problems were more likely to be boys, have a father from a manual social class, have lower cognitive scores, achieve lower educational and occupational outcomes and to report higher levels of coercive discipline. Those who displayed emotional problems in adolescence were more likely to be women, have lower cognitive scores and report higher levels of coercive discipline. In all cases, characteristics of those with mild conduct and emotional problems fell between those with severe or no problems. Table 4 shows the associations between adolescent mental health and a range of parenting measures. Parents who displayed mild conduct problems in adolescence were less likely to provide an intellectually stimulating home environment, but these effects became non-significant after controlling for the covariates. The association was largely explained by education and social class which remained associated with the provision of an intellectual environment in Model 2. Adolescent conduct problems were associated with increased use of coercive discipline at ages 4 and 8 years and this effect remained for mild conduct problems after controlling for covariates in Model 2. Parents who displayed severe emotional problems in adolescence were more likely to use coercive discipline as parents, but this effect was explained in part by the addition of adult social class to Model 2 and also by adolescent conduct problems which continued to exert an effect in the adjusted models. Table 5 shows that study members with severe emotional problems in adolescence were less likely to show affection towards their first-born child. This association was reduced to nonsignificance by the addition of adult social class and education.
DISCUSSION
In this prospective, population-based follow-up of 1110 adolescents through the transition to parenthood, individuals who displayed mild conduct problems according to their school teachers had a higher likelihood of developing coercive parenting behaviours in adulthood. These findings, although reduced, remained after adjustment for other important predictors of parenting, such as childhood cognition, social background and education. The deleterious effects of early conduct problems on the ability of parents to provide a stimulating home environment for their offspring were attenuated after adjustment for covariates. Likewise, severe emotional problems, indicative of adolescent depression and anxiety, were associated with harsh discipline practices, but these effects were explained by social class. Thus, this study suggests that a large component of the association between adolescent mental health and subsequent parenting is likely to reflect the negative trajectory that these early behaviours place individuals on in terms of limited educational qualifications and poor socioeconomic outcomes. These findings corroborate those of Jaffee et al. 22 who found that negative associations between childhood conduct disorder and positive parenting were explained by social class, and that adolescent depressive and anxiety disorder did not predict later parenting practices. In another birth cohort analysis, 10 early conduct problems remained associated with parental overreactivity and physical punishment after adjustment for a range of potential confounders, including maternal education, poorer living standards and early motherhood. One possible explanation for this discrepancy may be the way in which conduct problems were defined. Raudino et al 10 included parent-reported and teacher-reported behaviours relating to defiance of authority, aggression, cruelty towards others and destruction of property. These measures vary from those used in this study and may be more similar to studies of adolescent aggression, 23 delinquency 24 and anti-social behaviour 25 which have shown associations with later negative parenting.
Several study limitations should be noted. Adolescent mental health data contain only teachers' assessments of the survey members' behaviour, with no information from the parents or the children themselves. However, teachers' assessments have been shown to be better predictors of adolescents' functional impairment, 26 as well as future delinquent behaviour, 27 than assessments based on parent ratings. Given that certain negative parenting practices, such as harsh discipline, are more prevalent among teenage mothers, 28 29 the prevalence of coercive discipline may be underestimated in this sample. Just 3% (50/1690) of parents were teenagers at the birth of their first-born offspring, and by the time parenting practices were first assessed 4 years later, all parents, including the wives of study members, were over 20 years of age. The parenting measures relied solely on reports from mothers on how they and their husbands interacted with their children, rather than using independent observations. Self-report measures could result in attenuated associations, since respondents may be unwilling to report socially undesirable information, thereby reducing confidence in the validity and reliability of the measures. 30 Nevertheless, research has shown that there is a correspondence between the self-reported child-rearing attitudes of mothers and their actual child-rearing behaviours. 31 32 A further limitation of the study is the missing scores for adolescent mental health, particularly among those with poorer educational and occupational outcomes. Given the association between adolescent conduct problems and leaving school early and unemployment, 3 it is likely that the levels of mental health problems are underestimated in this cohort of adolescents and therefore findings may be conservative estimates of the effect of conduct problems on later parenting practices. In addition, this study was unable to distinguish between those individuals whose conduct problems emerge in early life and persist into adulthood with major adverse social, physical and health consequences from those whose conduct problems are limited to adolescence and represent relatively temporary, near normative behaviour. 33 Likewise, it has been shown that the risk of poor adult outcomes ORs represent the likelihood of affection in study members who displayed mild and severe mental health problems in adolescence compared versus those with none. Model 1: adolescent conduct and emotional problems mutually adjusted only; Model 2: additionally adjusted for covariates: parent and offspring sex, adolescent cognition, social class and educational attainment. Coefficients in bold are significant at the 5% level. The results of full models available online (table S3) . Coefficients represent the mean difference in parents with mild and severe conduct and emotional problems versus those with none. Model 1: adolescent conduct and emotional problems mutually adjusted only; Model 2: additionally adjusted for covariates: Parent and offspring sex, adolescent cognition, social class and educational attainment. Coefficients in bold are significant at the 5% level. The results of full models available online (tables S1 and S2).
following depression may differ according to the age of onset 5 for which insufficient information was available in this study. Thus, the measures of conduct and emotional problems may lack power to identify those presenting with the most severe problems. This may explain why no long-term effects of adolescent emotional problems on parenting practices were observed and why mild but not severe conduct problems predicted the use of coercive discipline.
The study has a number of strengths. These findings are derived from a large cohort study which includes mothers and fathers and provides prospective ratings of adolescent mental health and a wide range of important covariates assessed across the life course. In addition, a range of parenting practices, which were measured at least 4 years after those for adolescent mental health, were well characterised across early offspring childhood. Since only first-born offspring were included, any sibling-order effects were eliminated.
These results extend the body of evidence linking adolescent conduct problems with a wide range of adverse outcomes to include the development of negative parenting behaviours, most notably coercive discipline. Coercive styles of parenting are associated with poorer cognitive outcomes in offspring 34 and may teach children negative styles of interpersonal behaviour that interfere with academic performance and peer relationships. 8 A large proportion of young people who display conduct problems will go on to be antisocial adults. 3 There is also evidence that parental conduct problems are associated with impaired parenting behaviours that in turn influence risks of conduct problems in offspring, 35 thus perpetuating an intergenerational cycle of disadvantage.
Since these data were collected in the 1960s, parenting, and what defines good parenting, has changed. For example, there has been a widespread decline in the reported acceptance of harsh punishment while parental involvement in education has increased. Furthermore, the context of parenting has changed with the rise in family break-up and increase in maternal employment, factors which may impact socioeconomic background as well as the time available for positive parent-child interactions. 36 The intervening decades have also seen a rise in the prevalence of adolescent conduct and emotional disorders. 37 It is impossible to relate the results of this study to current definitions of parenting, but it is clear from this and other 2-5 10 research that conduct and emotional problems in adolescence place individuals on a negative trajectory characterised by poorer educational outcomes and employment opportunities, as well as the increased risk that mental health problems will persist into adulthood. Combined, these factors diminish parental ability to provide a developmentally appropriate learning context and predispose parents to rely on methods of harsh and coercive discipline.
A range of strategies have shown potential to reduce levels of childhood conduct problems. These include parent training programmes and school-based programmes aimed at improving the classroom and home management of children with conduct difficulties. 38 The findings from this study suggest that part of the association between adolescent mental health and parenting is likely to be mediated by social background and educational attainment. Evidence suggests that adolescent conduct problems select individuals into environments likely to be marked by high rates of stress 39 which in turn may promote irritability and anxiety and increase the likelihood of harsh parenting. For example, early conduct problems may lead to affiliations with deviant peer groups which in turn lead to increased risks of crime, substance abuse and mental health problems 3 and these factors hinder academic progress and limit employment opportunities. Thus, it is likely that pathways linking adolescent misconduct with the long-term capacity of individuals to provide optimal caregiving environments involve multiple mechanisms across the life course. Efforts aimed at improving the long-term parenting outcomes of adolescents who display mental health problems should therefore encompass a broad set of factors aimed at improving socioeconomic inequalities, improving persistence in education and addressing individual developmental difficulties.
What is already known on this subject?
▸ Previous research has shown a relation between adolescent conduct and emotional problems and multiple adverse outcomes in adulthood. ▸ However, much remains unclear about the prospective association between mental health problems that begin in adolescence and the subsequent development of parenting skills.
What this study adds ▸ Within a large population-based cohort, adolescent conduct problems predicted the use of coercive styles of discipline in adulthood. ▸ The associations remained after the addition of other important predictors of parenting to the regression analyses, including cognition, social class and education. ▸ Early interventions aimed at preventing and treating adolescent mental health problems could have lasting effects on the quality of parenting provided to subsequent generations.
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